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Part (i)
The text with the biggest impact on the scheme of work was a book titled “Making Every Lesson Count: Six principles to support great teaching and learning” by Shaun Alison and Andy Tharby (2015). The book by Alison and Tharby is an introduction to the complex world of teaching and learning. In the book, Alison and Tharby base a good lesson on six principles: challenge, explanation, modelling, questioning, feedback and practice (Alison & Tharby, 2015, p. 7). It is these key points, specifically questioning and challenge that are the focus of the scheme of work and resources.
Challenge is an interesting element of Alison and Tharby’s six core principles (Alison & Tharby, 2015, p13). Electronics as a topic is inherently a challenging area of the science. Evidence of this can be seen in the reasearch done by the University of Indonesia (Setyani, et al., 2017), where the many misconceptions with electronics are addressed. More relevant evidence of this in the United Kingdom can be seen in the WJEC Examiners report for the 2017 summer physics GCSE (WJEC, 2017). Question three in the paper began with a recall question on ks3 material, the use of a voltmeter and ammeter. The report states that although students could draw the symbols for voltmeters and ammeters, few could explain their use (WJEC, 2017). The report suggests that electronics is more of a conceptual challenge for students than other areas of GCSE science. To address the necessary level of challenge for learning as given by Alison and Tharby (2015, p15), the scheme of work focuses on promoting challenge thought and discussion about the intricacies of the subject along with tasks that probe deeper understanding. Using conversation and discussion in science opens up the learners to become well rounded scientists. The ability to communicate Ideas, state opinions and respect others people’s opinions is fundamental to the scheme of work and shares many parallel themes to the Literacy and Numeracy Framework’s oracy and communication strand (Welsh Government, 2013).
Following on from challenge in Andy and Tharby’s six principles for great teaching (Alison & Tharby, 2015), questioning Is a key element of the scheme of work. Most of the techniques for questioning used in the scheme of work and micro teaching session are techniques suggested by Dylan Wiliam in his article ‘The Right Questions, the Right Way’ (Wiliam, 2014). In the article it is suggested that the traditional approach to questioning in the classroom is flawed. This is where the teacher asks a question to the whole class and the students who know the correct answer raise their hands in order to share their answer. In the article Wiliam states that a better approach is to ask the questions to specific individuals or at random, using a name generator (Wiliam, 2014). Using this approach all students have the opportunity to contribute and be involved in classroom discussions. It is this approach that was used in the micro teaching session and is to be used through the scheme of work. As Wiliam discusses in his 2014 article, a problem then arises when challenging questions are asked to the less able students. To address this for the micro teaching session, questions were planned in advance for the more able and less able students to ensure that the correct level of challenge is used as recommended by Wiliam (Wiliam, 2014). This is an important balance as Alison and Tharby stated in their six principles if the level of challenge is too high the students will struggle too much and be unwilling to participate (Alison & Tharby, 2015, pp. 15-17).
The use of questioning in this manor makes it the main area for differentiation in the micro teaching session and a major differentiation tool in the scheme of work.
Differentiation is an integral element in the scheme of work. As Tom Sherrington states in his web page on differentiation, every learner has the right to learning and to experience the learning in a way that caters for their needs (Sherrington, 2014). To address this point, every resource in the scheme of work is electronic and can be altered for those with physical or visual needs. The second major point in Sherrington’s web page is centred on not giving work that is too easy to the higher ability learners (Sherrington, 2014). Giving less challenging material to the most able students can limit their progression in lessons (Sherrington, 2014). Every lesson should provide challenging material for the higher ability learners so they too can experience challenge in line with that recommended by Alison and Tharby (Alison & Tharby, 2015). Similarly, the lower ability learners should be catered for by providing work at the correct level. Aside from the physical needs of learners and the needs of the lower and higher ability learners, differentiation is applied from person to person via questioning. 
Questioning can be used in a variety of ways as a differentiation tool. The two ways to differentiate via questioning are giving questions of different levels for different students and provide open questions where differentiation can be done via outcome as discussed by Chris Chivers in their blog entry titled ‘Differentiation Explored’ (Chivers, 2014). The scheme of work uses mostly recall and application type closed questions, with a few specially designed open questions designed to promote discussion. The inspiration for this came from the and article about the use of questioning in ('A Teacher's Wonderings', 2014). The writer of the article demonstrates that even though mathematics typically uses closed questions, there is a great benefit to using open questions to promote deeper understanding (A Teacher's Wonderings, 2014). In the micro teaching session, the starter was an open question on a newspaper article designed to promote discussion. The use of open questions in science feeds back to the Literacy and Numeracy Framework oracy strand (Welsh Government, 2013). 
The Welsh Governments Numeracy and Literacy framework (Welsh Government, 2013) was set out to ensure that learners had the opportunity to progress their numeracy and literacy in all areas of the curriculum, not only in maths and English lessons. The scheme of work addresses the numeracy requirements of the Literacy and Numeracy Framework in every lesson. Numeracy is a fundamental aspect of science. It is unlikely that a science lesson will go without the use of number as a measurement tool or a modelling tool. The scheme of work use makes heavy use of numeracy in the form of measurement of physical parameters and the use of numbers in critical thinking (Welsh Government, 2013). Aside from numeracy and literacy, the scheme of work also uses technology to promote and explain ideas in electronics. The material in the scheme of work depends heavily on digital competency. Presentation software is used to display vital information; virtual circuit models are used to explain experimental procedure and the fundamental principles of electronics build on the critical thinking needed for more complex computers systems. The use of digital media in the scheme of work follows the guidelines set out in the digital competency framework (Welsh Government, 2016).
In the ks3 syllabus the requirement for electrical circuits is that students should have the opportunity to study ‘the behaviour of current in electrical circuits’ (Welsh Government, 2008, p. 15b). The scheme of work thoroughly addresses this point with students studying current in series and parallel circuits and the measurement of current in circuits.
In wales, lessons should provide the opportunity to develop and apply knowledge of wales and its place in the world as directed by the Curriculum Cymreig (Welsh Government, 2003). To address this in the scheme of work, references are made where possible to welsh things and places that help reinforce concepts and ideas following the Governments advice (Welsh Government, 2003, p. 25). For example in the micro teaching session a water wheel in Neath was used as an example of a device that can measure the flow of a river, making the analogy to the use of a ammeter in current measurements. After students understand the material in the scheme of work there is potential to use the welsh prospective to explain how the circuits are used in the welsh transport and energy production systems, however this is outside the scope of the scheme of work. Aside from the use of the welsh element, every lesson is open and closed in welsh. All students write the date in welsh and some classroom commands and casual feedback are in welsh.
The scheme of work and micro lesson were based on a variety of fundamental principles to teaching and learning. The main points were that of Alison and Tharby’s six points to make every lesson count: challenge, explanation, modelling, questioning, feedback and practice (Alison & Tharby, 2015). All lessons in the scheme of work included elements of numeracy and literacy compliant with the welsh governments Literacy and Numeracy framework (Welsh Government, 2013). The lessons in the scheme of work promote and encourage the use of digital media in teaching and learning based on the welsh governments Digital competency Framework (Welsh Government, 2016). Curriculum cymraeg was included where possible in the lessons including Incidental welsh to open and close lessons (Welsh Government, 2003). The scheme of work closely follows that required by the national curriculum at ks3 (Welsh Government, 2008, p. 15b). 
Part (ii)
Critical Evaluation in light of teaching experience
My aim for the lesson was to teach the three main points about measurement in circuits. To do this I had planned a variety of tasks and demonstrations to help illustrate the points I needed to make. My goals were to practice using questioning as a differentiation tool and to make the otherwise bland topic interesting to the learners. My experience in school has greatly influenced my thought processes when it comes to lesson planning and delivery. Teachers live hour to hour on a strict schedule, thus their planning and teaching is as efficient as possible. In school teachers use a dynamic range of approaches to teach material which varies depending on the class ability, behavior and the time of day. Observing in school has demonstrated key techniques in differentiation and questioning that I would like to put into practice in my own teaching.
The lesson starter asked the learners to think about an issue with old generation Samsung phones. The open question allowed the learners to pitch ideas at their own level of scientific understanding and was recommended by a web page on questioning in mathematics (A Teacher's Wonderings, 2014). The spectrum of answers from the starter question demonstrated that the open question differentiated by outcome as expected by the web site (A Teacher's Wonderings, 2014). The question was sufficiently engaging that it provided the hook for the lesson, which ensured student participation thought. Teachers use engaging thought-provoking starters to entice the learners to want to know more about a subject. The use of open questions is prevalent throughout my first placement school, especially in the humanities subjects. 
In school I witnessed something the teachers refer to as ‘Question Basketball’. This is where a question is asked to one student, then another student is asked to build upon the previous students answer. Using this strategy, the teacher bounces the questions around the room. This is something I did employ in my lesson. Every student was asked a question that was at their current level of understanding that was then asked around the room to build up to a full argument. The higher ability learners were asked more challenging questions to address their experience with electronics. This ensured that I was meeting the needs of the learners, making sure the higher ability learners were sufficiently challenged as recommended by Tom Sherrington article on differentiation (Sherrington, 2014). Although I felt this worked well as a differentiation tool and as an engagement tool, there were some questions to the higher ability pupils that they failed to answer. This demonstrated that I had miscalculated their level of understanding. In school teachers often use previous attainment grades and working knowledge of a student’s current standards to set differentiated tasks, all of which were unavailable to me.
Teachers always prepare extra material for those who finish their work quickly to keep everyone on task and working. This usually takes the form of extension tasks or small problem sheets. In my teaching session I failed to address the needs of the learners that needed these extension tasks. Some learners had significant periods of the lesson where they had finished their task and had nothing left to do. In terms of the tasks, I let the learners discuss often, write statements in their own words and assumed their attention. In a class of younger learners, the freedom could be taken for granted and the tasks would not get the desired attention. In school, lessons tend to be much more structured to ensure that students only have time to think about the proposed idea before the lesson moves somewhere else. 
The explanation behind voltage in the micro lesson was pitched at a high level. The words ‘sample’ and ‘potential’ are not words a KS3 class would be familiar with. After observing many KS3 science classes I have noticed that the students’ vocabulary is limited and in terms of science specific words, non-existent. In light of this I believe that It Is okay to use more challenging scientific language with the learners as long as they are introduced with the wording and what it means first in an effort to help increase subject specific literacy. Some classes in school use the ‘Word of the lesson’ to introduce new, lesson specific, vocabulary. 
The lesson starter successfully engaged the class and provided the focal point required to ensure learner interest throughout. The lesson had enough material to span the 30-minute time frame and the students showed evidence of having met the learning objectives in the lesson plenary. As my first lesson I think it went well but there are some aspects of the lesson that had deficiencies that need to be addressed. The most pressing issue was my use of language. On review of the lesson I used terminology that may have been above the KS3 level, this did not hinder the lesson as I was teaching my well-educated peers but in a school setting this could have seriously prevented learning. The other pressing issue is my lack of structured tasks complete with extensions for the more driven learners.
What I would change if I were to re-do the lesson and how this would affect teaching and learning.
If I were to redo the micro lesson, I would try to make use more of formative assessment throughout the lesson. Assessing the understanding of the whole class quickly is invaluable in the short timescale of a lesson as indicated by Dylan Wiliam (Wiliam, 2014). This can be done with simple methods such as thumbs up/down if they agree/disagree and more involved methods such as mini whiteboards. The use of questioning applications can be extremely valuable as the data from the questioning is logged, and the act of using technology to question aids in the learners use of digital media. As a plenary, many teachers use these types of applications. These programs are accessed via the internet on school, or personal devices. The results of the questions are stored in a spreadsheet for the teacher to have immediate feedback on the lessons success. The apps are always well receipted by students in school and always promote engagement. This information is vital for future planning. Using the feedback from these kinds of apps I can produce lessons that target the areas where students are struggling. This can make lesson planning more efficient. 
The teachers in my first placement school co-plan booklets for information and questioning to go along with the scheme of work for the current topic. These booklets contain questions which allow for differentiation by task as well as differentiation by outcome. As a result, the booklets are a significant time saving tool used by the teachers but are also of great benefit to students. The co-planning also ensures that the work sheets in the booklet are double checked and are wholly rigorous with no errors or needlessly difficult questions. In re-doing the lesson I would create a worksheet to help provide some structure to the material given in the lesson which could then be made into part of a booklet for the scheme of work. The worksheet could have also housed extension questions for the learners who finish quickly in school these booklets formed the basis for revision material for class tests and end of year exams. 
Although the micro lesson was taught to my peers, I could have done more to address the needs of the individual learners. The lesson did include differentiation by outcome on the written tasks and differentiation by questioning, as I knew that some learners in the group had indeed studied the material before. After watching the lesson again, some of the learners with no previous electronics knowledge may not have understood the meaning behind the material and may have just remembered the terminology I had used and repeated it back to me when questioned. To assess this further I could have used whole class assessment methods such as mini-whiteboards or even thumbs up to get a gauge of classroom understanding. To counter this I could have used the prior knowledge about students to group the students such that each table had someone who knew the material. This way I could incorporate more groupwork in the hope that the more able students would explain the material to their peers. In a real classroom environment, teachers have notes on the previous attainment of their students and can use this to group students. I could have also used whole class formative assessment methods such as mini whiteboards to get immediate feedback on whole class understanding.
Critical evaluation of proposed changes on pupils’ thinking, learning and Behavior
Digital media as a tool for formative assessment
From experience in school I have seen that students see these kinds of apps as a fun break from the usual lesson. The students become competitive and want to do well on the questioning to beat their peers. This kind of engagement seems to have a lasting effect on what students remember about the lesson. The use of these apps in not all positive. In some lessons where school devices are used, the lesson can be disrupted by 5-15 minutes while students try to open the laptops/tablets to the webpage. When allowing students to use their own devices there is a risk that a student from a low-income family will not have a device and will be made to share. The use of these apps can also provide so much engagement and competitiveness that students can become very rowdy and unruly. This is usually manageable as it is never used mid lesson but is does indeed create an issue for the teacher of the next lesson when the students are in this mindset. With careful planning and use, such as setting the school devices up beforehand and making sure they are charged, these apps can be of great benefit to both teaching and learning.
The inclusion of worksheets
The use of a worksheet is common place in schools. It can provide a means of differentiation, challenge and a mode of structure for the lesson. The learners can look at a worksheet and make a very reasonable guess as to what they will be learning about today. This may not be suitable in some areas of science practical's where the focus is on self-discovery of fundamental principles. From the lesson observations it is apparent that students relish any change from the regular scheme of work booklet. Work sheets can indeed be overused and can hinder the learning if too difficult, not difficult enough or poorly written. In the case of the micro lesson the learners would have benefitted from the structure of a worksheet.
Differentiating between learners 
Using the higher ability learners as a further teaching tool is an aspect of classroom management and differentiation that I have seen significantly in school. Some classes deploy a lesson plan where the high ability learners are placed near the lower ability learners. This seems to have little impact on the higher ability learners attainment but has significant impact on the lower ability’s 
 The development of my own thinking as a teacher with reference to the QTS standards. 
[bookmark: _GoBack]Modern use technology to make teaching and learning as efficient as possible. The use of technology as a learning tool (kahoot,  Plickers, Google classroom) increases learning efficiency in terms of feedback and marking and follow the S2.5 standard in the qualified teacher standards (QTS) (Welsh Government, 2009, S2.5). The use of technology increases their range of monitoring and assessment strategies (Welsh Government, 2009, S3.2.1). Technology is used as a tool to monitor and assess as they teach strategies (Welsh Government, 2009, S3.2.2), alongside other assessment methods such as mini-whiteboards or thumbs. Using services like OneDrive and Google drive allow for effective management of teaching resources and ICT in their lessons (Welsh Government, 2009, S3.3.7, S3.3.10).
It’s a teacher's responsibility to know their students' needs and adapt lessons to fit those needs, this includes the needs of those at the upper ability levels in a class. Teachers can identify the more able and talented learners and provide work that promotes challenge at their higher level (Welsh Government, S3.2.4). Teachers understand the needs of all learners, not just those related at academic attainment (Welsh Government, S2.4, S1.1). Teachers address the needs of individual learners and address the work accordingly.
Teachers are organized and efficient (Welsh Government, S3.3.7), they plan everything in advance down to the minutia. Teachers prepare resources for lessons and plan in the use of teaching assistants and cultural backgrounds Teachers use a variety of formative and summative assessment methods to assess the learning in the lessons (Welsh Government, S3.1.3). Teachers use planning to ensure that all learners achive the desired learning outcomes, providing differentiation where needed (Welsh Government, S3.1.2)
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	OBJECTIVES
(relate to QTS Standards
 Where appropriate).
	
	ACTIONS TO BE TAKEN
	
	SUCCESS
	CRITERIA
	
	TARGET
	DATE

	
Set appropriate levels of challenge in the classwork (QTS standard 3.1.1) Including the more able and talented learners (QTS standard 3.2.4)


	
1. Observe how teachers use previous attainment to gauge correct levels of challenge.
1. Observe how teachers set work for the more able and talented.
1. Practice setting the level of challenge based on previous work.
1. Develop engaging activities that the more able and talented can do to entice further challenge.
	
· Classwork is set at a challenge level to maximise learning for all learners.
· The more able and talented learners are continuously engaged with extra activities and tasks to stretch understanding
	


	
	
	
· Students listen to instructions and follow them without quarrel.
· The classroom environment is fit for learning. 
· Whole school standards are being met in the classroom with regards to pupil attitude and behaviour

	

	Create a classroom environment that favours good behaviour (QTS standard 2.7)


	1. Become familiar with school policy on behaviour and whole school expectations of pupils.
1. Develop a classroom entry routine with students to ensure standards are being met.
1. Observe teachers who promote a classroom environment that encourages good behaviour.
	
	

	
Use planning to prepare well-structured, productive lessons.( QTS standards 3.3.3, 3.1.3, 3.3.8)
	
1. Observe how teachers use planning to prepare for lessons.
1. Develop a strategy for planning lessons in advance to ensure the subject mentor has time to review the material.
1. Ensure that the planning is meaningful and beneficial to learners.
	
· Transitions between activities are smooth with very little time going waste.
· Lessons contain a variety of tasks and experiments for learners to engage in.
· Apparatus for experiments / Classwork is booked ahead of time and is pre-prepared before every lesson.
	

	
	
	
	

	Use technology as an effective teaching tool. QTS standard 3.3.10, 3.2.1, 2.5)
	1. Implement technology as a whole class formative assesment method using questioning applications.
1. Observe how teachers use technology to aid their teaching.
1. Become familiar with school policy on the use of technology in the classroom.
	· 
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